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(57) Abstract: 

PURPOSE: To reduce the cost of consumed power and to enable high picture 
quality display by allowing the resistance value between the terminals 
of a series resistance voltage dividing circuit through which the 
reference voltage of each tone is applied to be equal to the one 
proportional to the potential difference between each tone reference 
voltage. 



CONSTITUTION: The tone reference voltage generating circuit generates 
tone voltages for 64 tones by dividing each interval of the 9 tone 
reference voltages ranging from VO to V8 inputted from the internal 
power source circuit into 8 equal divisions. It is also provided with a 
switching means which changes the resistance values Rl to R8 between the 
terminals through which each reference voltage is impressed to the ones 
proportional to the potential differences Vn(n-l) between each tone 
reference voltage. As the results, the current flowing through the 
series resistance voltage dividing circuit 1 becomes constant and the 
inflow and outflow of current from parts other than the terminals for 
application of tone reference voltage become mostly none, reducing the 
power consumption of the drain driver. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The liquid crystal display panel by which two or more 
arrangement of the pixel which has the pixel electrode electrically 
connected to the source of a thin film transistor and this thin film 
transistor was carried out, The drain driver which was chosen as the 
drain of the above-mentioned thin film transistor from the gradation 
electrical potential difference of two or more potentials and which 
outputs an electrical potential difference, The power circuit which 
outputs the gradation reference voltage of two or more potentials to the 
above-mentioned drain driver, It is the liquid crystal display which 
chooses the above-mentioned pixel as the gate of the above-mentioned 
thin film transistor and which has the gate driver which outputs an 
electrical potential difference. The above-mentioned drain driver has a 
gradation electrical-potential-difference generation circuit. The above- 
mentioned gradation electrical-potential-difference generation circuit 
Between the potentials of two or more above-mentioned gradation 
reference voltages is pressured partially to two or more potentials by 
the partial pressure circuit which connected resistance to the serial. 
The liquid crystal display characterized by having generated the 
gradation electrical potential difference of two or more above-mentioned 
potentials, and setting the resistance between the potentials of each 
gradation reference voltage of the above-mentioned partial pressure 
circuit as the resistance mostly proportional to the potential 
difference between each gradation reference voltage. 

[Claim 2] The liquid crystal display indicated by claim 1 characterized 
by providing the change means for changing the resistance between the 
potentials of each gradation reference voltage of the above-mentioned 
partial pressure circuit into the resistance mostly proportional to the 
potential difference between each gradation reference voltage. 
[Claim 3] The liquid crystal display indicated by claim 1 characterized 
by providing the selection means for preparing two or more series 
resistance circuits between the potentials of each gradation reference 
voltage of the above-mentioned partial pressure circuit, and choosing 
the series resistance circuit used as the resistance mostly proportional 
to the potential difference between each gradation reference voltage 
from said two or more series resistance circuits. 
[Claim 4] The liquid crystal display panel by which two or more 
arrangement of the pixel which has the pixel electrode electrically 
connected to the source of a thin film transistor and this thin film 



transistor was carried out, The drain driver which was chosen as the 
drain of the above-mentioned thin film transistor from the gradation 
electrical potential difference of two or more potentials and which 
outputs an electrical potential difference, The power circuit which 
outputs the gradation reference voltage of two or more potentials to the 
above-mentioned drain driver, It is the liquid crystal display which 
chooses the above-mentioned pixel as the gate of the above-mentioned 
thin film transistor and which has the gate driver which outputs an 
electrical potential difference. The above-mentioned drain driver has a 
gradation electrical-potential-difference generation circuit. The above- 
mentioned gradation electrical-potential-difference generation circuit 
Between the potentials of two or more above-mentioned gradation 
reference voltages is pressured partially to two or more potentials by 
the partial pressure circuit which connected resistance to the serial. 
If the gradation electrical potential difference of two or more above- 
mentioned potentials is generated, the potential difference of the one 
above-mentioned gradation reference voltage Vn and other gradation 
reference voltage Vn-1 is set to Vn (n-1) and the above-mentioned 
gradation reference voltage Vn and the combined-resistance value between 
the impression terminals of the above-mentioned partial pressure circuit 
of Vn-1 are set to Rn The liquid crystal display characterized by 
setting up the value of each resistance of the above-mentioned partial 
pressure circuit so that the value of Vn (n-l)/Rn may be in agreement 
within the limits of specific fluctuation to all Rn. 

[Claim 5] The liquid crystal display indicated by claim 4 characterized 
by setting up the value of each resistance of the above-mentioned 
partial pressure circuit so that it may be in agreement to Rn of all 
above within the limits of the fluctuation whose value of Above Vn (n- 
1)/Rn is **23%. 

[Claim 6] The liquid crystal display indicated by claim 4 characterized 
by setting up the value of each resistance of the above-mentioned 
partial pressure circuit so that it may be in agreement to Rn of all 
above within the limits of the fluctuation whose value of Above Vn (n- 
1)/Rn is **15%. 

[Claim 7] The liquid crystal display indicated by claim 4 characterized 
by setting up the value of each resistance of the above-mentioned 
partial pressure circuit so that the value of Above Vn (n-l)/Rn may be 
completely in agreement to Rn of all above. 

[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the gradation 
electrical-potential-difference generation circuit of the liquid crystal 
display in which a multi-tone display is possible especially about the 
liquid crystal display used for a personal computer, a workstation, etc. 
[0002] 

[Description of the Prior Art] An example of the TFT-liquid-crystal 
display in which it is possible, a multicolor display, for example, the 
multicolor display of 64 gradation, is indicated by the following 
reference I. 

[0003] I "Low-Power 6-bit Column Driverfor AMLCDs" 
(June, 1994 issue SID 94 DIJEST P. 351-354) . 

[0004] Drawing 8 is the block diagram showing the outline configuration 
of the TFT-liquid-crystal indicating equipment indicated by said 
reference I. 

[0005] In drawing 8 , 800x3x600 pixels (TFT-LCD) of liquid crystal 
display panels consist of Pix(es). 

[0006] The equal circuit of the pixel Pix of a TFT-liquid-crystal 
display panel is shown in drawing 9 . 

[0007] IT0 is a pixel electrode, COM is a counterelectrode, and a liquid 
crystal display component (not shown) is formed in IT0, COM, and a 
liquid crystal layer. 

[0008] When an equal circuit shows a liquid crystal display component, 
it can be expressed with electrostatic capacity CLC. 
[0009] Since the permeability of light changes with the electrical 
potential differences impressed between IT0 and COM as a liquid crystal 
display component is shown in drawing 14 , a multi-tone display can be 
performed by impressing the gradation electrical potential difference on 



which the electrical potential difference was decided to be the pixel 
electrode ITO for two or more display gradation of every on the basis of 
the electrical potential difference impressed to COM. 
[0010] Dn is a drain wire or a video-signal line, and a gradation 
electrical potential difference is impressed to two or more drain wires 
Dn from the drain driver 11. 

[0011] TFT is a thin film transistor, has the drain D electrically 
connected to the sources S and Dn electrically connected to ITO, and 
Gate G, and controls the electric flow between Dn and ITO, and un- 
flowing by the electrical potential difference applied to Gate G. 
[0012] Gn is a gate line or the scanning line, and since Gn is connected 
to the gate G of corresponding TFT of Pixel Pix, the pixel electrode ITO 
which impresses a gradation electrical potential difference by Gn can be 
chosen. 

[0013] Cadd is retention volume, Cn is a capacity line, and Cadd can be 
held until the gradation electrical potential difference impressed to 
ITO is impressed to a gradation electrical potential difference by ITO 
next. 

[0014] Drawing 10 is drawing showing the timing of the voltage waveform 
impressed to the pixel shown in drawing 9 . 

[0015] In (1), the wave of the gate line Gn and (2) show the wave of 
Counterelectrode COM and the capacity line Cn, and (3) shows the wave of 
a drain wire Dn in this drawing. When impressing a gradation electrical 
potential difference to the pixel electrode ITO, it is a gate voltage 
waveform (1). Gate On It is set to level and between the source of TFT 
and a drain flows. The drain voltage waveform (3) and the 
counterelectrode voltage waveform (2) are the form which the phase 
reversed, and the electrical potential difference of the difference of a 
drain voltage waveform (3) and a counterelectrode voltage waveform (2) 
is impressed to the liquid crystal display component CLC. Since the 
electrical potential difference impressed to the liquid crystal display 
component CLC has set up the gate voltage waveform (1), the 
counterelectrode voltage waveform (2), and the drain voltage waveform 
(3) so that the timing impressed with straight polarity and the timing 
impressed by negative polarity may appear by turns, a dc component is 
not impressed to the liquid crystal display component CLC, and it does 
not have the fall of the life of a TFT-liquid-crystal display panel, the 
seizure of an image, and the problem of an after-image. 
[0016] The description of the liquid crystal display using TFT does not 
have a cross talk between each pixel Pix in order to impress a gradation 
electrical potential difference to the pixel electrode ITO through a 



switching element called TFT, it does not have the need of using the 
special drive approach for preventing a cross talk like a simple matrix 
form liquid crystal display, and is in a multi-tone display being 
possible. 

[0017] Moreover, as shown in drawing 8 , the drain driver 11 is arranged 
at one liquid crystal display panel (TFT-LCD) side, this drain driver 11 
is connected to the drain wire of a thin film transistor (TFT), and the 
electrical potential difference for driving liquid crystal to a thin 
film transistor (TFT) is supplied. 

[0018] Moreover, a gate driver 12 is arranged in the side face of a 
liquid crystal display panel (TFT-LCD), and it connects with the gate 
line of a thin film transistor (TFT), and is Gate to the gate G of 1 
level operating-time (1H) thin film transistor (TFT). On electrical 
potential difference is supplied. 

[0019] A display control 10 drives the drain driver 11 and a gate driver 
12 for the data for a display and the display-control signal from [ from 
an interface connector ] a main frame computer based on reception and 
this. 

[0020] Here, the data for a display from a main frame computer consist 
of every color bits [ 6 bits ] 18 bits. 

[0021] The drain driver 11 has one gradation electrical-potential- 
difference generation circuit, as shown in drawing 11 , and said 
gradation electrical-potential-difference generation circuit generates 
the gradation electrical potential difference for 64 gradation from the 
gradation reference voltage (V0-V8) of nine values inputted from the 
internal power circuit 13. 

[0022] Moreover, the drain driver 11 incorporates the every color bits 
[ 6 bits ] data for a display by the output number in an input register 
with a shift register synchronizing with the clock signal CLK1 for an 
indicative-data latch. Next, according to the clock signal CLK2 for 
output timing control, the data for a display in an input register are 
incorporated to a SUT0REJI register, and out of the gradation electrical 
potential difference for 64 gradation generated in said gradation 
electrical-potential-difference generation circuit, an output circuit 
chooses the gradation electrical potential difference corresponding to 
the data for a display, and outputs it to each drain wire Dn. 
[0023] The polar terminal of the drain driver 11 is prepared in order to 
control the polarity of the electrical potential difference outputted to 
a drain wire Dn, and the carry input and the carry output terminal are 
prepared in order to take cooperation between the drain drivers 11 of 
the plurality in a liquid crystal display. 



[0024] Drawing 12 is drawing showing the gradation electrical-potential- 
difference generation circuit of the drain driver 11 shown in said 
drawing 11 . 

[0025] As shown in (a) of drawing 12 , the gradation electrical- 
potential-difference generation circuit of the drain driver 11 shown in 
said drawing 11 divides into eight equally between each gradation 
reference voltage of the gradation reference voltage (V0-V8) of nine 
values inputted from the internal power circuit 13 by the series 
resistance partial pressure circuit 1, and generates the gradation 
electrical potential difference for 64 gradation of V00-V63. 
[0026] 

[Problem(s) to be Solved by the Invention] As shown in drawing 14 , the 
relation of the electrical potential difference and permeability which 
are generally impressed to a liquid crystal layer is not linear, there 
is little change of the permeability to the electrical potential 
difference impressed to a liquid crystal layer the high place of 
permeability and when low, and its change of permeability is large in 
the place used as the middle. 

[0027] For this reason, in the liquid crystal display in which the 
multicolor display of 64 gradation is possible, in order to display 64 
gradation on a linear, not regular intervals but near halftone (V2-V6), 
the gradation reference voltage level given to the gradation electrical- 
potential-difference generation circuit of the drain driver 11 has a 
small difference, and it must make it large other than this (V0-V2, V6- 
V8). 

[0028] However, by said reference, how the resistance of the series 
resistance partial pressure circuit 1 of the gradation electrical- 
potential-difference generation circuit of the drain driver 11 shown in 
said drawing 12 is set up has not made reference in detail. 
[0029] Therefore, the direct-current (DC) current flowed on the line 
which will supply gradation reference voltage to it if the gradation 
reference voltages V0-V8 which are not spacing, such as being shown in 
drawing 14 , are impressed to the series resistance partial pressure 
circuit 1 of the gradation electrical-potential-difference generation 
circuit shown in (a) of drawing 12 , and there was a problem on which 
power consumption increases. 

[0030] For example, although (b) of drawing 12 simplifies this drawing 
(a) If the resistance between each gradation reference voltage 
impression terminal of the series resistance partial pressure circuit 1 
is made into a fixed value by 100 ohms in a gradation electrical- 
potential-difference generation circuit, respectively The gradation 



reference voltage difference between Vgradation reference voltage VO-1, 
between VV1-2, between VV6-7, and between VV7-8 becomes twice a 
gradation reference voltage difference between Vgradation reference 
voltage V2-3, between VV3-4, between VV4-5, and between VV5-6. 
[0031] Therefore, the flowing current between the terminals which 
impress the gradation reference voltage of the gradation reference 
voltages V6 and V7 of the series resistance partial pressure circuit 1, 
and between the terminals which impress the gradation reference voltage 
of the gradation reference voltages VI and V2 The current which flows 
between the terminals which impress the gradation reference voltages V5 
and V6 of the series resistance partial pressure circuit 1 and the 
gradation reference voltage of the gradation reference voltages V2 and 
V3 is set to 5mA (0. 5V/100ohm=5mA) to being 10mA (1. 0V/100ohm=10mA) . 
[0032] Therefore, the current flowed and flowed out of the terminal 
which impresses the gradation reference voltage V6 of the series 
resistance partial pressure circuit 1 where a current value becomes 
discontinuous, and the terminal which impresses the gradation reference 
voltage V2, and since the current which flows in a gradation electrical- 
potential-difference generation circuit increased, there was a problem 
that the power consumption of the drain driver 11 increased. 
[0033] Moreover, when the current flowed and flowed out at the line 
which supplies the gradation reference voltages V1-V7, the increment in 
the power consumption by the internal resistance of a power circuit 13 
was also a problem. 

[0034] Drawing 13 is drawing showing the generation section of the 
gradation reference voltages V0-V8 of a power circuit 13. 
[0035] This drawing (a) shows the example which generates the generation 
section of the gradation reference voltages V0-V8 in a resistance 
partial pressure circuit. The gradation reference voltages V0-V8 are set 
up by the ratio of the value of resistance RR0-RR9, and the output of 
the partial pressure circuit of resistance RR0-RR9 is amplified by 
sufficient power, and is outputted to the series resistance partial 
pressure circuit 1 of the drain driver 11 by buffer circuits 0P0-0P9. 
[0036] This drawing (b) is drawing showing the equal circuit of this 
drawing (a). A power circuit 13 can be expressed with direct current 
voltage supplies v0~v8 and internal resistance r0~r8. Direct current 
voltage supplies v0~v8 are considered that it is decided by the output 
of the partial pressure circuit of resistance RR0-RR9, and internal 
resistance r0~r8 is decided by the output impedance of buffer circuits 
0P0-0P9. 

[0037] Supposing it sets internal resistance r0~r8 to 20 ohms, when a 



5mA current flows on the supply line of the gradation reference voltage 
V2, 0. 5mW power will be consumed too much in a power circuit 13. 
Moreover, since the voltage drop of 0. 2V is produced with internal 
resistance r2, the gradation reference voltage V2 outputted to the drain 
driver 11 also descends 0.2V, and cannot output the gradation electrical 
potential difference made into the purpose to a liquid crystal display 
panel, but also produces the problem from which right display gradation 
is not obtained. 

[0038] For moreover, the purpose which simplifies a configuration and 
makes the chip size of an integrated circuit small in the drain driver 
11 If the number of the drain signal line which chooses the same 
gradation electrical potential difference within one drain driver 11 
increases in order to share the output of a gradation electrical- 
potential-difference generation circuit with all the drain wires that 
the drain driver 11 drives, as shown in drawing 11 The current which 
flows to the resistance R1-R8 of the gradation reference voltage 
generation circuit 1 becomes large. Change each gradation electrical 
potential difference every drain driver 11, and change of the 
permeability of the liquid crystal layer to applied voltage especially 
on the display screen of a large halftone display (V2-V6) The brightness 
difference occurred on the boundary of the drain wire Dn with which the 
drain drivers 11 differ, and the pixel Pix corresponding to Dn+1, and 
there was a trouble that display quality deteriorated. 

[0039] Namely, the gradation reference voltage difference V3 (2), V4 (3), 
when it sees in the example shown in drawing 12 Although V5 (4) and V6 
(5) are lower than VI (0), V2 (1), V7 (6), and V8 (7), since the value 
of R3-R6 is the same as the value of Rl, R2, R7, and R8 It becomes 
difficult to pass sufficient current for the output line of the 
gradation electrical potential difference (V15-V47) outputted from the 
resistance partial pressure circuit between V2 - V6. 

[0040] Made in order that this invention may solve the trouble of said 
conventional technique, the purpose of this invention is in the 
gradation electrical-potential-difference generation circuit of a liquid 
crystal display to offer the liquid crystal display which enables a 
high-definition display with a low power. 

[0041] Other purposes and new descriptions are clarified by a 
publication and accompanying drawing of this specification at said 
purpose list of this invention. 
[0042] 

[Means for Solving the Problem] It will be as follows if the outline of 
a typical thing is briefly explained among invention indicated in this 



application. 

[0043] (1) It is the liquid crystal display which generates the multi- 
tone gradation electrical potential difference which pressures partially 
between each gradation reference voltage of two or more gradation 
reference voltages by the series resistance partial pressure circuit, 
and impresses it to a liquid crystal layer, and is characterized by 
making into the resistance mostly proportional to the potential 
difference between each gradation reference voltage the resistance 
between the terminals which impress each gradation reference voltage of 
said series resistance partial pressure circuit. 
[0044] (2) In the means of the above (1), it is characterized by 
providing the change means for changing into the resistance mostly 
proportional to the potential difference between each gradation 
reference voltage the resistance between the terminals which impress 
each gradation reference voltage of said series resistance partial 
pressure circuit. 

[0045] (3) In the means of the above (1), two or more series resistance 
circuits are prepared among the children who do the impression edge of 
each gradation reference voltage of said series resistance partial 
pressure circuit, and it is characterized by providing the selection 
means for choosing the series resistance circuit which serves as 
resistance mostly proportional to the potential difference between each 
gradation reference voltage out of said two or more series resistance 
circuits. 

[0046] In the gradation electrical-potential-difference generation 
circuit of the liquid crystal display which generates the multi-tone 
gradation electrical potential difference impressed to a liquid crystal 
layer according to said each means The resistance between each gradation 
reference voltage impression terminal of a series resistance partial 
pressure circuit is proportional to the electrical-potential-difference 
difference between each gradation reference voltage. Among the gradation 
reference voltage impression terminals of a series resistance partial 
pressure circuit The inflow of the current from other than the gradation 
reference voltage impression terminal with which the greatest gradation 
reference voltage and the minimum gradation reference voltage electrical 
potential difference are impressed, Most outflows are set to 0, it 
becomes possible to reduce the power consumption of the drain driver 11 
and a power circuit 13, and the power consumption of the whole liquid 
crystal display can be reduced. 

[0047] Moreover, in order that change of the permeability of the liquid- 
crystal layer to applied voltage may make small the resistance between 



gradation reference voltage impression terminals in the part of a large 
halftone display, even if the number of the drain signal line which 
outputs the same gradation electrical potential difference increases, 
the voltage variation of the gradation electrical potential difference 
of a gradation electrical-potential-difference generation circuit 
becomes small, it becomes possible to suppress that a brightness 
difference occurs on the boundary between Pixels Pix where the drain 
drivers 11 differ, and the display property of a liquid crystal display 
improves. 
[0048] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the 
TFT-liquid-crystal display which applied this invention is explained to 
a detail with reference to a drawing. 

[0049] In addition, in the complete diagram for explaining an operation 
gestalt, what has the same function attaches the same sign, and 
explanation of the repeat is omitted. 

[0050] Hereafter, since the TFT-liquid-crystal display configuration to 
which this invention is applied is the same as the TFT-liquid-crystal 
display shown in said drawing 8 , explanation is omitted. 
[0051] [Operation gestalt 1] Drawing 1 is drawing showing the gradation 
electrical-potential-difference generation circuit of the drain driver 

11 of the liquid crystal display which is 1 operation gestalt (operation 
gestalt 1) of this invention. 

[0052] The gradation electrical-potential-difference generation circuit 
of this example 1 divides into eight equally between each gradation 
reference voltage of the gradation reference voltage (V0-V8) of nine 
values inputted from the internal power circuit 13 by the series 
resistance partial pressure circuit 1 as well as the gradation 
electrical-potential-difference generation circuit shown in said drawing 

12 , and generates the gradation electrical potential difference for 64 
gradation. 

[0053] Here, it writes Vn [ the gradation reference voltage Vn of the 
gradation reference voltage (V0-V8) of nine values and the electrical- 
potential-difference difference of gradation reference voltage Vn-1 
(n=l-8) ] (n-1), and it writes Rn [ the gradation reference voltage Vn 
of the series resistance partial pressure circuit 1 and the combined- 
resistance value between the gradation criteria impression terminals of 
gradation reference voltage Vn-1 (n=l-8) ]. 

[0054] the gradation electrical-potential-difference generation circuit 
of this operation gestalt 1 — 

R8:R7:R6:R5:R4:R3:R2:R1=V8(7) :V7(6) :V6(5) :V5 — (4) : V4 (3) : V3 (2) : V2 (l) : - 



- it is VI (0). 

[0055] Therefore, the flowing current the series resistance partial 
pressure circuit 1 It becomes a fixed current value (Vn (n-l)/Rn = fixed 
current value). In the gradation electrical-potential-difference 
generation circuit of this operation gestalt 1 The inflow of the current 
from other than the gradation reference voltage (V0 and V8) impression 
terminal of the series resistance partial pressure circuit 1 where the 
greatest gradation reference voltage and the minimum gradation reference 
voltage electrical potential difference are impressed, Most outflows are 
set to 0, it becomes possible to reduce the power consumption of a drain 
driver, and this becomes possible to reduce the power consumption of a 
liquid crystal display. 

[0056] Drawing 2 is drawing showing the example which applied concrete 
resistance to the series resistance partial pressure circuit 1 shown in 
drawing 1 , and carried out this invention. 

[0057] The resistance of each resistance given in drawing 2 is an 
example which is shown in drawing 3 and which doubled the gradation 
reference voltages V0-V8 with the electrical-potential-difference 
permeability curve at the time of using the liquid crystal with which 
permeability is set to about 0 by 3V. V0' given in drawing 3 - V8' 
support the reference voltages V0-V8 of drawing 2 . 

[0058] In the concrete example shown in drawing 2 , each current which 
flows to the resistance R1-R8 between each gradation reference voltage 
terminal is set to 1. 3mA, and the power which a current does not flow 
for the terminal which impresses gradation reference voltages other than 
V0 and V8, but is consumed in the series resistance partial pressure 
circuit 1 originates in a 1. 3mA current, and becomes the lowest. 
[0059] Moreover, in the example shown in drawing 2 , the gradation 
electrical potential difference of V62 and V63 is set up highly, in 
order to give a black indication blacker and to raise contrast, the 
value of R88 and R87 is higher than the resistance of the other 
resistance R81-R86, and the items of the resistance R8 of the side near 
the terminal of a maximum voltage V8 are set up. 

[0060] In the example similarly shown in drawing 2 , the gradation 
electrical potential difference of V00 and V01 is set up low, in order 
to give a white indication whiter and to raise contrast, the value of 
Rll and R12 is higher than the resistance of the other resistance R13- 
R17, and the items of the resistance Rl of the side near the terminal of 
the minimum electrical potential difference V0 are set up. 
[0061] In addition, since the electrical potential difference which 
joins an actual liquid crystal layer (not shown) shows, V0' given in 



drawing 3 - V8' have been shifted a changed part (0. 8V) compared with 
the reference voltages V0-V8 of drawing 2 . 

[0062] As a reason which the electrical potential difference which joins 
an actual liquid crystal layer shifts compared with the reference 
voltages V0-V8 of drawing 2 , the dive by the pixel electrode ITO of a 
gate voltage waveform can be considered. A gate voltage waveform is Gate 
with the drive approach which parasitic capacitance Cgs is between Gate 
G and the pixel electrode ITO as shown in an actual pixel at drawing 9 , 
and is shown in drawing 10 . From On to Gate If it changes to Off, since 
the pulse accompanying the change is impressed to the pixel electrode 
ITO through Cgs, the shift of an electrical potential difference which 
joins a liquid crystal layer will take place. 

[0063] Therefore, to set up the gradation reference voltages V0-V8 of a 
power circuit 13, it is necessary to take into consideration the shift 
of an electrical potential difference which joins a liquid crystal layer 
beforehand. 

[0064] In addition, the example shown in drawing 2 and drawing 3 shows 
the case where the electrical potential difference impressed to liquid 
crystal is negative polarity, and shows the case where a shifted part of 
an electrical potential difference is added to gradation reference 
voltage. However, since the value which lengthened a shifted part of an 
electrical potential difference from gradation reference voltage becomes 
the electrical potential difference impressed to an actual liquid 
crystal layer when the electrical potential difference impressed to 
liquid crystal is straight polarity, the gradation reference voltage 
generation circuit shown in drawing 13 is [ 2 class ] necessary [ of 
straight polarity and negative polarity ]. 

[0065] The gradation electrical-potential-difference generation circuit 
in the drain driver 11 has two kinds of series resistance partial 
pressure circuits, straight polarity and negative polarity, 1 similarly, 
a polar signal is embraced, and it is change 

[0066] In addition, although the resistance between each gradation 
reference voltage impression terminal of the series resistance partial 
pressure circuit 1 is made into the resistance which is proportional to 
the potential difference between each gradation reference voltage 
completely in the gradation reference voltage generation circuit of this 
operation gestalt 1, even if it is not proportional completely, it has 
the same effectiveness. 

[0067] That is, if dispersion in the value is within the limits of 
specification even if the value of Vn (n-l)/Rn is not completely in 
agreement, generating of excessive power consumption can be suppressed 



compared with a specific thing out of range. 

[0068] The series resistance partial pressure circuit 1 is made inside a 
semiconductor integrated circuit. There is dispersion in resistance 
generally made in a semiconductor integrated circuit, and when the 
diffused resistor of a semi-conductor is used for resistance, resistance 
produces **20% of dispersion. In addition, although it is also possible 
to sort out the done semiconductor integrated circuit and to make 
resistance into **10% of dispersion, since the yield of a semiconductor 
integrated circuit falls, the cost of the drain driver 11 becomes high. 
Therefore, it is not practical, although it is a liquid crystal display 
using the series resistance partial pressure circuit 1 shown in drawing 
1 and it is ideal to make the value of Vn (n-l)/Rn completely in 
agreement. 

[0069] Considering that the resistance R3 which affects a gradation 
display most differs in the example shown in drawing 2 **20% **0. 3mA 
(**23%) fluctuation of the current which flows to the value, R3 
[i.e., ], of Vn (n-l)/Rn is carried out. Since R4 is the same 
resistance as R3, **0. 3mA also of currents which flow to R4 is also 
changed. Considering the case where the difference of the current value 
which flows to R3 and R4 becomes the largest, a **0. 6mA current flows 
for a terminal V3, and the power consumption of the series resistance 
partial pressure circuit 1 and a power circuit 13 increases. 
[0070] However, since the current which flows to VI -V7 can be suppressed 
within the limits of **0. 6mA if this operation gestalt is applied even 
if **20% of dispersion is in the resistance of the series resistance 
partial pressure circuit 1, the power consumption of the drain driver 11 
and a power circuit 13 can be stopped low, and the cost of the drain 
driver 11 is highly practical. 

[0071] If dispersion in the series resistance partial pressure circuit 1 
is made **10% in the example furthermore shown in drawing 2 , the 
current which flows to R3 and R4 can be suppressed to **0. 2mA (**15%) 
fluctuation. Therefore, considering the case where the difference of the 
current value which flows to R3 and R4 is max, a **0. 4mA current can 
flow for a terminal V3, the increment in the power consumption of the 
series resistance partial pressure circuit 1 and a power circuit 13 can 
be made still smaller, and it is the most desirable. 

[0072] In addition, when the power circuit 13 of a configuration of that 
it is shown in drawing 13 since the current which flows with this 
operation gestalt to the output terminal of VI -V7 of a power circuit can 
be suppressed low is used, the buffer circuits 0P1-0P7 which output VI- 
V7 may have a high output impedance compared with the buffer circuits 



0P0-0P8 which output VO and V8, can use a cheap thing, and can lower the 
cost of a power circuit 13. 

[0073] Furthermore, in this operation gestalt, except for buffer 
circuits 0P1-0P7, the output of VI -V7 is possible also for obtaining 
from a direct-current-resistance partial pressure circuit, and can lower 
the cost of a power circuit 13 further. 

[0074] Moreover, according to this operation gestalt, since the 
electrical-potential-difference difference is small, as for the 
gradation reference voltage difference V4 (3) which displays halftone as 
shown in drawing 1 , and V5 (4), the resistance R5 and R4 between the 
gradation reference voltage impression terminals of the series 
resistance partial pressure circuit 1 also becomes small. 
[0075] When it sees in the concrete example shown in drawing 2 , namely, 
the gradation reference voltage difference V3 (2), Although V4 (3), V5 
(4), and V6 (5) are lower than VI (0), V2 (1), V7 (6), and V8 (7), since 
the value of R3-R6 is lower than the value of Rl, R2, R7, and R8 enough 
It becomes possible to pass sufficient current for the output line of 
the gradation electrical potential difference (V15-V47) outputted from 
the resistance partial pressure circuit between V2 - V6. 
[0076] Even if the number of the drain wire Dn which outputs the same 
gradation electrical potential difference increases by this, the voltage 
variation of the gradation electrical potential difference which a 
gradation electrical-potential-difference generation circuit outputs 
becomes small, and it becomes possible to suppress that a difference 
occurs in the brightness between pixels from which the drain driver 11 
differs. 

[0077] Therefore, which uses the gradation electrical-potential- 
difference generation circuit of this operation gestalt 1 enables it to 
constitute the liquid crystal display of a low power from high 
definition. 

[0078] [Operation gestalt 2] Drawing 4 and drawing 5 are drawings 
showing the gradation electrical-potential-difference generation circuit 
of the drain driver of the liquid crystal display which are other 
operation gestalten (operation gestalt 2) of this invention. 
[0079] The electrical-potential-difference permeability property 
generally shown in drawing 14 changes with ingredients of a liquid 
crystal layer. 

[0080] Therefore, since the gradation reference voltage of a power 
circuit 13 is set up according to the electrical-potential-difference 
transmission property of a liquid crystal layer and the gradation 
electrical-potential-difference generation circuit in the drain driver 



11 must also be set up according to an electrical-potential-difference 
transmission property, there is no versatility of the drain driver 11, 
the drain driver 11 of dedication must be used for every liquid crystal 
display panel, and there is a problem to which the cost of a liquid 
crystal display becomes high. 

[0081] This operation gestalt 2 is an operation gestalt which made said 
operation gestalt 1 more concrete, and is an operation gestalt which 
enabled modification of the set point of the gradation electrical 
potential difference of the gradation electrical-potential-difference 
generation circuit of the drain driver 11 easily according to the liquid 
crystal display panel. 

[0082] In the gradat ion reference voltage generation circuit of this 
operation gestalt 2, as a semi-conductor manufacture phase is shown in 
drawing 4 , the gradation reference voltage impression terminal of each 
gradation reference voltage (V1-V7) is connected to some points (A, B, 
C) of the series resistance partial pressure circuit 1 through a fuse 32. 
[0083] In this case, each point of A, B, and C is chosen so that it may 
become the partial pressure value which may actually be used. 
[0084] If predetermined gradation reference voltage is impressed as each 
gradation reference voltage (V0-V8) when actually using the gradation 
reference voltage generation circuit of this operation gestalt 2, a 
current will not flow at the fuse 32 connected at the place of the 
resistance proportional to the electrical-potential-difference 
difference of each gradation reference voltage, and a fuse 32 will not 
be melted. 

[0085] However, a current flows at the other fuse 32, a fuse 32 is 
melted, and, thereby, the resistance between each gradation reference 
voltage impression terminal of the series resistance partial pressure 
circuit 1 turns into resistance proportional to the electrical- 
potential-difference difference of each gradation reference voltage. 
[0086] Moreover, as shown in drawing 5 , each gradation voltage-output 
terminal 4 is similarly connected to some points (D, E, F) of the series 
resistance partial pressure circuit 1 through a fuse 2 at the side to 
which the output switch 3 of the series resistance partial pressure 
circuit 1 is connected. 

[0087] After choosing the predetermined gradation V62, for example, 
gradation, based on the data for a display, a predetermined electrical 
potential difference is impressed to the gradation reference voltage 
impression terminal and the gradation voltage-output terminal 4 of the 
gradation reference voltages V8 and V7. 

[0088] At this time, the electrical potential difference (0. 8xV8(7)) 



corresponding to the resistance of the point that the fuse 2 not to melt 
is connected, for example, the point of E, is impressed to the gradation 
voltage-output terminal 4. 

[0089] Thus, in the gradation electrical-potential-difference generation 
circuit of this operation gestalt 2, when melting the near fuse 2 to 
which the output switch 3 is connected, only the electrical-potential- 
difference difference of each gradation reference voltage is made into 
the value corresponding to the time of real use, and makes an absolute 
value an electrical potential difference higher than the time of real 
use. 

[0090] Thereby, in the gradation electrical-potential-difference 
generation circuit of this operation gestalt 2, the current by which a 
fuse 2 is not melted at the time of real use can be passed. 
[0091] As explained above, with this operation gestalt 2, versatility 
can be given to the drain driver 11 and it becomes possible like said 
operation gestalt 1 to realize easily the liquid crystal display which 
is a low power in high definition corresponding to the property of 
various liquid crystal display panels. 

[0092] [Operation gestalt 3] Drawing 6 is drawing showing the gradation 
electrical-potential-difference generation circuit of the drain driver 
of the liquid crystal display which are other operation gestalten 
(operation gestalt 3) of this invention. 

[0093] This operation gestalt 3 is also an operation gestalt which made 
said operation gestalt 1 more concrete, and is an operation gestalt 
whose modification of the set point of the gradation electrical 
potential difference of the gradation electrical-potential-difference 
generation circuit of the drain driver 11 was easily enabled according 
to the liquid crystal display panel. 

[0094] The gradation electrical-potential-difference generation circuit 
of this operation gestalt 3 establishes how many kinds of two or more of 
those series resistance circuits (101, 102, 103) between the gradation 
reference voltage impression terminals of each gradation reference 
voltage (V0-V8) of the series resistance partial pressure circuit 1, and 
chooses the series resistance circuit (101, 102, 103) which serves as 
resistance ratio near the ratio of the electrical-potential-difference 
difference of each gradation reference voltage at the time of real use 
with a change signal. 

[0095] Moreover, a changeover switch 5 is changed with a change signal, 
and it is made to output the gradation electrical potential difference 
from each series resistance circuit (101, 102, 103) to each gradation 
voltage-output terminal 4 similarly. 



[0096] At this time, a change signal is supplied to each drain driver 11 
from the input terminal of dedication of the register in a display 
control 10, EPROM, or the interface connector linked to a computer etc. 
[0097] The series resistance partial pressure circuit which has the 
resistance ratio near the ratio of the electrical-potential-difference 
difference of each gradation reference voltage at the time of real use 
by this is easily realizable, and versatility can be given to the drain 
driver 11 and it becomes possible to realize easily the liquid crystal 
display which is a low power by high definition like said operation 
gestalt 1 corresponding to the property of various liquid crystal 
display panels also in the gradation electrical-potential-difference 
generation circuit of this operation gestalt 3. 

[0098] [Operation gestalt 4] Drawing 7 is drawing showing the gradation 
electrical-potential-difference generation circuit of the drain driver 
of the liquid crystal display which are other operation gestalten 
(operation gestalt 4) of this invention. 

[0099] This operation gestalt 4 is also an operation gestalt which made 
said operation gestalt 1 more concrete, and is an operation gestalt 
whose modification of the set point of the gradation electrical 
potential difference of the gradation electrical-potential-difference 
generation circuit of the drain driver 11 was easily enabled according 
to the liquid crystal display panel. 

[0100] How many kinds of two or more of those series resistance circuits 
(101, 102, 103) are established between the gradation reference voltage 
impression terminals of each gradation reference voltage (V0-V8) of the 
series resistance partial pressure circuit 1, and the series resistance 
circuit (101, 102, 103) used as the resistance ratio near the ratio of the 
electrical-potential-difference difference of each gradation reference 
voltage is chosen in the gradation electrical-potential-difference 
generation circuit of this operation gestalt 4 as well as said operation 
gestalt 3 by modification of chisels, such as a metal wiring layer in a 
semi-conductor production process. 

[0101] Moreover, similarly, it changes by modification of chisels, such 
as a metal wiring layer in a semi-conductor production process, a means 
6 is changed, and it is made to output the gradation electrical 
potential difference from each series resistance circuit (101, 102, 103) 
to each gradation voltage-output terminal 4. 

[0102] The series resistance partial pressure circuit which has the 
resistance ratio near the ratio of the electrical-potential-difference 
difference of each gradation reference voltage at the time of real use 
by this is easily realizable, and versatility can be given to the drain 



driver 11 and it becomes possible to realize easily the liquid crystal 
display which is a low power by high definition like said operation 
gestalt 1 corresponding to the property of various liquid crystal 
display panels also in the gradation electrical-potential-difference 
generation circuit of this operation gestalt 4. 

[0103] In addition, although said each operation gestalt explained the 
case where this invention was applied to a liquid crystal display, it is 
not limited to this and it cannot be overemphasized that this invention 
is applicable to all liquid crystal displays, such as a liquid crystal 
display module. 

[0104] As mentioned above, although this invention was concretely 
explained based on the operation gestalt, it cannot be overemphasized 
that it can change variously in the range which this invention is not 
limited to said operation gestalt, and does not deviate from the summary. 
[0105] 

[Effect of the Invention] It will be as follows if the effectiveness 
acquired by the typical thing among invention indicated in this 
application is explained briefly. 

[0106] (l) In the gradation electrical-potential-difference generation 
circuit of the liquid crystal display which generates the multi-tone 
gradation electrical potential difference impressed to a liquid crystal 
layer according to this invention The resistance between each gradation 
reference voltage impression terminal of the series resistance partial 
pressure circuit 1 is proportional to the electrical-potential- 
difference difference between each gradation reference voltage. Among 
the gradation reference voltage impression terminals of a series 
resistance partial pressure circuit Most of the inflow of the current 
from other than the gradation reference voltage impression terminal with 
which the greatest gradation reference voltage and the minimum gradation 
reference voltage electrical potential difference are impressed, and an 
outflow is set to 0, it becomes possible to reduce the power consumption 
of drain D0REIBA, and this becomes possible to reduce the power 
consumption of a liquid crystal display. 

[0107] (2) According to this invention, in the part of the halftone 
display with a large change of the permeability of the liquid crystal 
layer to applied voltage, since the resistance between gradation 
reference voltage impression terminals is small, even if the number of 
the drain signal line which outputs the same gradation electrical 
potential difference increases, the voltage variation of the gradation 
electrical potential difference of a gradation reference voltage 
generation circuit becomes possible [ becoming small and suppressing 



generating of the brightness difference of the display screen between 
different drain drivers 11 ]. 

[Translation done. ] 
* NOTICES * 
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1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the gradation electrical-potential- 
difference generation circuit of drain DOREIBA of the liquid crystal 
display which is 1 operation gestalt (operation gestalt 1) of this 
invention. 

[Drawing 2] It is drawing which applied concrete resistance and a 
gradation reference voltage level to the gradation electrical-potential- 
difference generation circuit of drain DOREIBA of the liquid crystal 
display which is 1 operation gestalt (operation gestalt 1) of this 
invention. 

[Drawing 3] It is drawing showing the relation between the gradation 
reference voltage shown in drawing 2 , and the permeability of a liquid 
crystal display component. 

[Drawing 4] It is drawing showing the gradation electrical-potential- 
difference generation circuit of drain DOREIBA of the liquid crystal 
display which are other operation gestalten (operation gestalt 2) of 
this invention. 

[Drawing 5] It is drawing showing the gradation electrical-potential- 
difference generation circuit of drain DOREIBA of the liquid crystal 
display which are other operation gestalten (operation gestalt 2) of 
this invention. 

[Drawing 6] It is drawing showing the gradation electrical-potential- 
difference generation circuit of drain DOREIBA of the liquid crystal 
display which are other operation gestalten (operation gestalt 3) of 



this invention. 

[Drawing 7] It is drawing showing the gradation electrical-potential- 
difference generation circuit of drain DOREIBA of the liquid crystal 
display which are other operation gestalten (operation gestalt 4) of 
this invention. 

[Drawing 8] It is the block diagram showing the outline configuration of 
a TFT-liquid-crystal indicating equipment. 

[Drawing 9] It is drawing showing the equal circuit of the pixel of a 
TFT-liquid-crystal display. 

[Drawing 10] It is drawing showing the timing relationship of the 
electrical potential difference impressed to the pixel of a TFT-liquid- 
crystal display. 

[Drawing 11] It is the block diagram showing the outline configuration 
of a drain driver. 

[Drawing 12] It is drawing showing the gradation electrical-potential- 
difference generation circuit of the conventional drain driver 11. 
[Drawing 13] It is the circuit diagram of the gradation reference 
voltage generation section of a power circuit. 

[Drawing 14] It is drawing which was shown in drawing 11 and in which 
showing the relation between gradation reference voltage and the 
permeability of a liquid crystal display component. 
[Description of Notations] 

TFT-LCD [ — A switch, 4 / — A gradation voltage-output terminal, 5 / - 
- 6 A changeover switch, 7 / — A change means, 10 / — A display 
control, 11 / — A drain driver, 12 / — A gate driver, 13 / — A power 
circuit, 101, 102, 103 / — Series resistance circuit. ] — A TFT-liquid- 
crystal display panel, 1 — 2 A series resistance partial pressure 
circuit, 32 — A fuse, 3 
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(1 9 9 4^6HfSff SID 94 DI JEST P. 
3 5 1 -3 5 4) o 

[0 0 0 4] H8(t itftgBXtR I tCfB^tlT^-STF 

[0 0 0 5] H8IC*V»T, (TFT- 
L CD) tt, 800X3X60 0H*P i x^S#|f£$ 

[0 0 0 6] TFTMSi/1*JHDHiP i x©^ffi 
0S§ft0 9tC^-r,, 

[0 0 0 7] I TOIJB*lI, COM»*ffiI«KT?, 
I TO£COM£«SJlT»S«**^ (HarTf) ft* 

[0008] m&ti^m^zmM®&-?m-ttffim®m 

CLCT^-a-^. 

[0 0 0 9] 4fc^-T«k5t I TO 

5©T, I^IIITOC. COM^EPJn-rSSJBEftS 
qsttT*»o*^BW*fc«£E«»ft»6nfc, BUM 
EEftEPiDf S 21 £ C <fc 0 *Bf»^tf*T?ff £. 

[ooio] Dn«HW>«ftab-svi«^«-^«T?ab 

>«Dn('SIjDSn^. 
[0 0 11] TFTiiflN^^/Xi'^f), ITO 
fc*AftlCtttt3tt«y--;*S, D n (CtftftlCifeRS 

«JEEtJ;DDn, I TOMCD«a»*a» #*aftww 

[0 0 12] Gn(i^-M!$,l.^!ttSiT$D, G 
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(3) 

3 

[0013] Cadd teftj^:!, C n te^MST, C 

[0 0 14] 01 0ttH9K«TPB*Kffllia3n*«ffi 

[0 0 15] IWdHT? (1) tty-b«Gn©)6I, 
(2) tt»lRj««COMfttfilF*«Cn©ife^, (3) 

«BEftHJJP"r*l*liy-N«ffiS0» (1) & Gate 
On M^tftDTFTCOV-X, HK^MiW 
PW>«Ett» (3) £*ffi**«ffi*i& 
(2) HfirffiTOLfcftaot^D, FK>tE 
SEHM3) tMlBj«ffi«JEfe^ (2) ©36©«E*t«* 

mjnan**^ 5 ^^tjcstsns «t -5 tc y- 
ffijfef^ (i) , MfommmmtiiM (2) , pw>tE 

iSiS^^ffUPSn-f, t f T^sa^A°^;i/co#^o 

[0 0 16] TFTSffl^fciItg8f©#f[t T 
FT<ht>3X^y5 1 >y*^£^LTBfilS«I TOtC 
PgliSE&EPJp-r^^#H*P i xffiCD^PXl — 
M<, b U y ?x«l*^g»fl) J: 5 1;? dx 

[0 0 17] £75:0 8 ICSti^t «JIS^A^.H/ 
(TFT — L CD) CD— ^tfXffltCF W>F9-f Al 1 50 

X^ (TFT) ©FWXHCSHKU *JBIh^>^X 
* (TFT) K***IB»rrS)t!&©«£E&«il&*r*. 
[0 0 18] MHrS^A°*;l/ (TFT — L CD) 

P7s9 (tft) ©y-nscattu i7K¥»«ra 

(1H) i!h7>yX^ (TFT) ©y— FGCGa 
te 0nlll«t5 0 

[0019] m^mmmmi 014, i"^-7i-x3 
^^^^e>. >tf i— e> ©a^x— ^ 40 

i , y- f f ska' 1 2 eeiw-s. 

[0 0 2 0] H Wn^lfa-^^SO^lf 
— ^H, #£#6 tfy F© 1 8 If y bTfi^ftt^ 

-S>o 

[0 0 2 1] KW>1 { 7-1'A1 l[t 01 
*ip*K (V0-V8) #S6 4»ai#©»S«ffi££ 
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[0 0 2 2] FH>F7-f;U ltt ->7hV 

i> X * \Z J: D **y- * 5 y ^ffl # D v 2 m*Z C L K 1 
tcR|ffiLT&6#6 h©*^ffl5 i -^^AAI^> 5 X 

©«*ffly-^£X1 — ^I^X^CBtOii*, ta 

*ia»faswaiwii«£E*«ig»T4j«ana: 6 4£m# 

^SKbT# F W >iD n tffl^TSo 
[0 0 2 3] FW>F5-fA*l l©«£WPttl*l<"f 

>^d n Kffirt-ramffiflDStt&fflw-rafcEgfcw-s 

n, **U-A*. **U-ffl;&*TK**3^£Brt 
©«*© F k4 > H9-f a* 1 1 raoasiaiRsfttRW 

[0 0 2 4] H 1 2 14, ifEH 1 1 tc^-T F K>F5 
•f/tl 1 ©Bi8«JE£J&@&£*-rim?*£o 

[0025] II 2© (a) t*-t<fc 5 (C, WISH 1 1 
{c*TFW-f >F^-f A 1 lo»il«JEE*j«llJ»«, ft 
fltWBiaKl 3^6A*Stlfc9«©Pfp*2p^JEE (V 

o-vs) m&vgm&mm&m*, j*mmi»&®# 1 

ti0 8^l/TV0 0~V6 3 ©6 4BW#©BIM 
&©T&-5. 

[0 0 2 6] 

-«fc«ajicwftrr*«EEtaa*i:©M«tt, u_ 

■^©fpra fcft 5 £ z. 5 TSil^©»t;^A$ w. 

[0 0 2 7] £©£#>, 6 4 pg||©#fi*^BlflgftJg 
»«*8*lC*ViT, 6 4PSWSU— Tfc**"r-Sfc» 
[cti, FW>F7-YA*l l 0BW«ffi4<jj|iriSt#A 
£BfiS*P«ffi*«, ^BBKT7tt34<, flfflWttifi (V 
2~V6) T?gtf*/J\S<, ^na^ (V0~V2, V6 
~V8) T*€KL&ttnfc££5&VV, 

[0 0 2 8] tZZtfimEXMRVlt* WfBH12iC^-T 
F W > F 5-f A* 1 1 ©BMte£jfcBI&©©?iJffi£t# 
1 ©jgJatt S £<D J: 5 C«srr**HP KfR 

[0 0 2 9] ^(DTzU), 012© (a) tC^-TBPte 

*jffiiai&©tft?ijfitt4>£EiHn» it, 014 tc^-r^p B iffi 
Trtt»vsHfw»*P«EEvo~v8S9ia-r«t, bh* 
q»«ffis«i&-rs«ititjji (dc) *«E*j«tn, mmm 

[0 0 3 0] M%-&mi 2© (b) \Zmm (a) *ffiB§ 
K^ffiH^ l ©^PiW*ipSJ±™«^f«©ffiKMtt^ 

n-?m o 0Q-?-soti:t5t, BPSWffivo 

-V1W, V1-V2M, V 6 - V 7 ffi, V 7 - V 8 Pfl 
©»SU£lWtffi£a«, PtlS*^ffiV2-V3M, V3 
-V4m, V4-V5W, V5-V6W©Bia**P«ffi 
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(4) 

5 

[0031] ufctfoT, nmmiftmm'&i<nmmm 
.toe, »ps*p*£evi, v2©i»psip«£Esfiiairr 

SSTW&di£n«.mffia, 10mA (1. ov/ioo 
q=1 0mA) e#RER#ffilIFP& 1 

(Dmmmmn&vd, ve, pgns^jEEv 

Rt, 5mA (0. 5V/10 0Q=5mA) <h&£ 0 

[0032] ^(Dtctb. mmm^mmttezmm&in 10 
»Eii»ioiSiiSip«jEEV6SBiiiii-rs*T. 
tf. Hi^**SIEV 2 £MiqT**T:fr5«!fo&*fliA ■ 

[0 0 3 3] *fc|5g!®***ffiVl~V7£#fciif&-r&iS{ 
fc*«to*»A • Srtffi-f -5 t«SHI8S 1 3 0) AO&ttlc J: 

[0 0 3 4] B 1 3 3 ©ISNH£**«fEV 0 

[0 0 3 5] HE (a) t£Pgf3S*PSlEEV0~V8©£ 

V 0 ~ V 8 HiiR R 0 ~R R 9 ©M©Jt(£j; 0 

n, tfiSfLRR0~RR9©^JE[HilS©m^tt, r%yyr 

USSOP 0~OP 9icJ;D, SS»a:«*lCit(B*nTH 

H>H7^m i <D%9m8itommiki iztaij^n 

[0036] hh (b) \mm (a) ©^ffiHss^s-r 
®s®ss i 3 «ni««fESv o ~ v 8 trtgp 

fitSr 0~r 8T?*fi:t*»tfl*<5. ES(£«£ESv0~ 30 
v 8 R R 0 ~ R R 9 ©#EE@?§©fii^ fcj; 0 ft* 

0, F*3S9g{rtr 0~r 8 7rHFKOP 0~OP 9 
©tittH > t!— ^>X IC J: D ft * & i^A. S ft* . 
[0 0 3 7] ^iCrtSBSSir 0~r 8S2 0 QlZUfzt 
Pgii*^«J±V 2 5 m A 

t o . 5 mW(Dmi3tf&ft\zm.m®$& 1 3 

ftSZLttfcS. *fcf*3gPSStr 2(CiD 0. 2V©« 

Pins2p*j±v 2 *> o . 2v»tu smtTzmmm 
&&m&m^A*Mzmj]ih&-f. jEL^m*mm-t>m 40 

[0 0 3 8] SfcF W>l*9-f A'l ITS, 

rtz> h i/-r >m*mv>*m*& < &* mmmmm 

JEE£/&[h1S& 1 OiffiR 1 ~R 8 tcsKns«««»^:* < & 
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mm^ (V2-V6) ©«*iii±T(t fw>f 

7-fmi^S&.5HH>SDn, Dn+lteaWfcT 

[0039] -r^fc-feHi 2\z7ntw?&z>t, mmm 

mmmmv 3 (2) , V4 (3) , V5 (4) , V6 
(5) HV1 (0) , V2 (1) , V7 (6) , V8 
(7) iOfcffiV^, R3~R6fflIBRl, R2, R 

7, R8CDtttBi;a0T, V 2 ~V 6 P^©ffiiri#)EEt°I 

»3&>6ta*sn*Bmi«ffi (vis~v4 7) ©m*n 
[0040] *»B^tt % KrE«e*s*©ra^&«?ft-r 

[0 0 4 1] *55K©Ma2BW3fet/C-€-©ffi©BW&at 
[0 0 4 2] 

"FIE©ai9T*§„ 

[0 0 4 3] ( 1 ) «^©P»PS2p«ffi©#Pflia2p* 
EE ID * * ?iJgJrL#K fc <fc 0 ft-ffi b TISS H fc WHaT 

m ©&««£, &Nm£WEEn<D«tt£ tc a ajt^ b 
fcjgtMt t bit c t a#a t -r s . 
[0044] (2) tfrfB (i) ©^ac^r, mftaa: 

Wi^»ffiBBS©*BHMW«E*Hiairr«*?IIB©fi 
KfitS;, #PgiBS2p«£EM©«fi^^H«JtCTbfctSK 

[0045] (3) wis (i) ©?©t*5^T> meit 

ft©]t5Ufiiri|iI»S|9:W-, ffffBi«»;©it^JffiirLlHl?&©* 

^6, ft»PS*P«EEWO*fir*Kaff Jt« b&filft* 

[0046] m&&¥mz*.n\& mmm\z$iiKt*z>& 

BWol»W«ffiS*l^aaE»**«*C!>IWIi«E*|j6 
0»t*V>T, ie50ajK^|E|iH»O#KW3l*«BEBljta 
*pmiOJStt«[38«, *lt»iai*«BEm©«£E3SfcJt«b 
Ti3 0 , it?iJ&*a#ffi@i&©ltWg^«JEmiDS? O 5 
^T, *A©HP**«£Et«/h©Pgl«*ipSJ±SJEE<h 

tf*?n@!§i 3©?i*«?3Sig«-ra^i:^Bjt6t^ 
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[0047] mmmzft-rzm&m<Dmmm<D 

[0 0 4 8] 20 

[0049] is.is, nmMffii&mmTzrctbV'kwizii 

[0 0 5 0] KT, **W**JBfflSn5TFTtt»SS 

weH8fc3R-rTFT*a*3R««tHC 

[0 0 5 1] (£g;K jgffi 13 H1B. *3£W<D-mMM 20 

a*i loBPwtE^RiiFP&a^'riaTfts. 

[0 0 5 2] *^jfi« 1 ©ffi?W«JEE*riElitK», tflfBH 

i 2K*-r*ii«EE^j*iaisfcRi;<, ftafltsnFK 1 

3^6A*Sn&9tt©»W3l*P«E (V0-V8) © 

[0 0 5 3] Z.Z.T\ 9 «©Pgp*2p*J± (V 0 - V 
8) ©ffi?p*Sp*ffiVntpgfWSip«£EVn- 1 (n = 
1~8) ©tffiHSVn (n-1) tSffiU SC^JSlrC 30 

i ©pgisispmffiv n tmmmmnmv n - 1 

(n = 1 ~ 8) ©»H*iplttln*?IB©£^Jri«&R 
n tStHT-So 

[0 0 5 4] 1 ®RMIft££j£l§nft'?l&, R 

8 :R7 :R6 :R5 :R4:R3 :R2 :R1=V8 
(7) :V7 (6) :V6 (5) :V5 (4) :V4 
(3) :V3 (2) :V2 (1) : VI (0) T&&„ 
[0 0 5 5] Lfc*!oT, It^Jfift^JIIglSS 1 S^ttl^ 
««EK. — 5g©«8£ffi (Vn (n-1) /Rn=-£« 

Enjp$ti^*^jffiK^ffi@ssi©i^p*2p*ffi (vo*> 
=bocv8) «in*^£ii*a>5©«»£©«EA, jjsaaHt 

[0 0 5 6] 02liai CSTiS5UJffifi#ffilHFi& 1 (C* 
[0 0 5 7] m 2 iCtH*©#ffifii©fiJiffi«, 0 3 tC^ 50 
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T, 3 VTSifi**<aff 0 £&5«B£flJH;fc»'&©* 
ESai^fti»[C|5g|||»2p«ffiV 0 ~V 8 S-&to*fc«-C 
*5. 0 3 KtBf&©V 0 ' ~V8' «02©Xip*JEEV 
0~V8K*fJfcLTVi.5. 

[0 0 5 8] H2K*-T*#:Wi&:*Jlffin7t4«-BP**P 

HffiS^p B i©jgttR i ~r 8 c«ns«86»Mnt> 1 . 
3mAi:&D, V0, v 8 K:^©PiPX2p*J££l : ^l;ira-r 
&*T^c»«^w^f\ it^jss^ff 0?§ i 

1. 3mA©SSEiceH-r§t)©©*T« * 

[0 0 5 9] Sfc02K^-r^itWK*^Ttt, V6 
2, V6 3©BM«JEE£S<»£LTlU0^R£«fc!>ll 

< LT3>h7X h&M#)Z>3k\Z, &iS«JEV 8 ©SfB^ 
t jfi^M©ffifftR 8 ©ftRRteR 8 8, R 8 7 ©fiftt-?-© 
ffi©JgfitR8 1~R8 6©SJt«±D>bflf<»SSnT 

[0 0 6 0] |WHt(CH2 t^-r*Jfi«t*3^T«< V0 
0, V0 l©|Sfiate£{&<l£SLTa©«*£<fcD6 

< LT3> h^Ri*S^(r, IfifEV0O» 
tjffiVi#J©fiJiR 1 ©ftSRttR 11, R 1 2 £>*#-€■© 
tfi©t£*tR 1 3~R 1 7©ffiffiffi«fcD&iiKi85£SftT 

[0061] te&m 3 cfem©v o ' ~ v 8 ' a, £is 

2©S*P«EEV0~V8tjt^aE»» (0. 8V) KVf 

[0062] m®<DmM 3 m\ztiaibz>nmm2<DMmn 
j±v o ~ v 8 \zit^y h-rsas t LTtty- bm& 
mm<Dmmnm i TOMDias.m^n5. hk© 

H*(C«0 9 (C^-TJ;5icy-hG, SitllTOffl 

tssttic g s a** o, 0 1 o }c*-rng»#»Ty 

-MffiWGate Oni^Gate Of fl: 
mt-tZt, ^omt\ZW o/VVXifiCe, s£^LTH 

*s« i TOfcH«nan*fc«>**JBk:Jofc««BE©^ 

[0 0 6 3] t^mum 1 3 (Dmmmmmmv o ~ 
v 8 &Mfe-r2>Mtii l zTii>m&mizmt>z>mm<D>>y h 

[0 0 6 4] fc:fe. 02, 0 3fc*-r*Jfi«tt*afcW 

Jn-r-5«ffi*«ft«tt©«-S-^^Lfet>©T?afei3, «JEE© 

is-7 btt&mffimmmmzto&z>m'&&^LT^z>o v 

bfcftfcftiWf S«EE#IE*tt©»&KlWEE© ->7 h 
^SBWS*«EE^&§lV^«*»IIIR©«ftJgCB«in$ 
nsWEEfcfc**, H 1 3 (C^-nttMSBPttEE^tllK 
ttiEffitti;ft«14© 2 aig&gfcfcS. 
[0 0 6 5] H8l:I«K>K7-f/uirtc||itffi 

[0 0 6 6] **Jfi^ffi 1 ©RHUHMtEE£J&ia 
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[0 0 6 7] ffttitVn (n-1) /RnOtt^i 
[0 0 6 8] it^Jffiffi#)£|5IS§ 1 tt¥*ft*«IIIK©l*i 

astern*. -«fc**#^iiii&i'ifcfpsn*ffiift 
tf^sfcrsctfe wrasse 4MW**Mim»<D 

iSg*8iT, Vn (n-1) /Rn©t£S4l:- 

[0 0 6 9] 0 2CStiIMT, *<bBM3*icj$v 
§^5, fiJfCR 3*t± 2 0 %fcf£>'Z>< 

Vn (n-1) /RnCD«fiPt,R3(C^n^)«Sttt 39 
±0. 3mA (±23%) R4feR3i^U 
fSfit«a:OrR4ti(Ens«8(E , b±0. 3mA»t 

•g>„ R3 £R4\zm,n%m8$.m.<Dm.tfiMi%±%<ts.~DTz. 

I^f^iSt, ifV3t(i+0. 6mA©iI« 

nrnms&m mm i &znnBi§iK 1 3 (nmnnmm 
[0070] vfr\.m.mmift)£®'&iv>m.mmz±2 

1 ~V 7 \zWLft2>^W&± 0. 6mACD|BBI|*)tcW^.S 

'i^m^-scDT, FH>H^m imsnwmn 30 

-I'm l©nxh#iEi<fc<SlfflG9T&-5. 

[0071] $5i;i2 ic*-radwn?*?osiit»£Eia 

?§ 1 ©«S:3#£± 1 0 %\Zt%>t, R3, R4l£*n 
&SMt«±0. 2mA (±15%) <nmh\zm%-*Z\b. 

foTR3tR4 fc«£n-5*8M©£j&*ft* 
©*§-&•£#.*.££, «TV3tC«±0. 4mA©t» 

Mnit?ijsK4)-ffi@¥§ i Rtf*«ni*& 1 3 <Dmmmti<D 
mm^^\zn^<-r^z\t^mm, **>»*lh. 

[0 0 7 2] A^^dl0MBra«RiaKC!>V 1 ~V 7 40 

m i 3 iz^?ffii$.(Dmm®& i 3 sfflv»fc*-&t», v 

l~V7SHl*t5;ty7rI(|OP l~OP 7KV 
0, V8Sm*t"^>Ay7 5'IlFJi&OP 0~OP 8 (Cjt^ 

HI*, WBUN&l 3©3Xh£T&f5££j!>ttfi*£><. 

[0 0 7 3] $^[C*HJfi^SIIC*5^T«, n>y7 7ll 
KOP l~OP 7*P^ViT, V l~V7 0tti^«ltaf£ 
K»ffi@K*»5#S21tt)nTtBT7*D. ftfiHSS 1 3 © 
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[0 0 7 4] &7t*mi&Mm\ZJ:mi, miiZ7R?£5 

iz^mmzmm-rzmmsmnmmv 4 o> , vs 
(4) *^JSijt5)-ffiiBr?s i © 

«?»SJp«£EPPHnfl(IITIHlOfiR«R 5 . R 4 >Mn£ < & 

[0 0 7 5] tftt)SH2 C*TJM*WI&;«0!T?ji* 
BH£ip*JBEgV 3 (2) , V4 (3) , V5 
(4) , V6 (5) HV1 (0) , V2 (1) , V7 
(6) , V8 (7) iDt>fiWS, R3~R6©fiteR 
1, R2, R7, R8©tJ;t3fe^ffi^OT, V2~ 
V6|BJO»5t5)"JEEIl»^6tH*SnaHf»«£E (V 1 5 

~V4 7) cDHj*«tfcra*»a:«nfcirr2:i:afRi*ic 

[0 0 7 6] ^niC<t0> R-BH«JEE*lH*-r-5HU' 

[0 0 7 7] bfe^oT, *MMBm 1 ORM«E^ 
[0 0 7 8] mMBm2) H4. I5lt #S§BJ©<te 
[0 0 7 9] HRJCH 1 4 t*T*JEEaa*»tt»«ft 

[0080] ^Tmimm&i z(Dmt£»nExm& 
m<^mi±mmmmmz^itTmis.^n, h > f ? 

-a-r^ L & frn«& 5 & ^ ©T, F W > F 9< A* 1 

1 ©mffltt*^ < , &m&3t7Kn*)\Anzmmo f w 
[008I] 2 a, tfrfan*^S8 is±»3i 

§St FU--f >F5-f Al 1 ©PtW«E£jEfc[§li&©Pi«8 
[0 0 8 2] #H«JB«2©»W«!p*ffi£j*®S8Tr 

(vi~v7) <DmmmmmmmuffiTz. m 

5>Jffiffi»JEE@Kl©V»<^©jSt (A, B, C) 
-X3 2S^UT»«rT5. 
[0 0 8 3] 2K0«-&, A, B, C©#^tt, XHEfcffi 

ffl -r a ifi&ifeat* a t a a j; 5 tcs^-r a . 

[0 0 8 4] #H!SJBffi2©»Ha»WEE£j«®JS«» 
H^iCffiffl-r^BttC. ^»MX2p«JEE (V0-V8) <h 
LTFJ?€©|itPS2p*ffiSE|iiinTat, «-PgPS2p*JE 
©«ff ^ \Z ttH LfctSgifl[© tltz t cx- 

X3 2 ttt««t^StnT, ta-X3 2B*»f3n«: 
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[0 0 8 5] VftLfcitfib, ^nW®ta-X3 2 iZ 
i6#lffiSi#£E[HFI& 1 0#PtWXiP*ffWJPjiSTffi©ffilrL 

[0 0 8 6] 0 5t^fJ;5(^ ff#Ufflft#ffi@ 

i om^X'f y^3 38«aa»snT^*nk:"b, 

#Ktm&&l©^<^©,& (D, E, F) ^it5„ 

[0087] a^ffl^-^t*^, mfemm. m*. 10 

[0 0 8 8] COtS, BWWJEEa*«P4Ktt»»fL 
«> EfiDjSHCfcttSLiMtffi (0. 8XV8 (7) ) SEP 

[oo8 9] z.<D&5\z, *mMmn2<Dmm*&&& 
tet-r-So 

[0 0 9 0] cntcj;D, 4m»K2(DHni«S£j£ 

[0 0 9 1] «±R9iLfc«fc'5K. **Jfe^«|2Ttt, 
F W > F A* 1 1 fciUffltt Sfcifc-ti:* C i^ffl*, 
ffl12£JfiJ&SB l «HiKTffi^»*^-e^§«a 

[0 0 9 2] [|8JS»JB3] 0 6(4, *3SHi©flfi©5gJ6 
ftftg (HJ6J£Ji3) U*5l!i«SSiOHK>H5 
-f /-«©Bf»|«EE^6|5I»S^-r HT? ft S o 

[0093] #ggsij«i3 mmmmmmi z^vm 

®-m\z h u-r > H9-f n 1 1 oRnittEE^iiiicDHnH 
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